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Abstract 

Background: Despite recent advances in surveillance of physical activity, data on time trends of physical activity in 
low and middle-income countries are lacking. This study describes time trends in physical activity and television 
viewing between 2006 and 2012 among Brazilian adults. 

Methods: Data from 371,271 adult participants (18 + years) in the Surveillance System for Risk and Protective 
Factors for Chronic Illnesses using Telephone Survey (VIGITEL) were analysed. Time trends in leisure-time physical 
activity (> 5 days/wk; > 30 min/day), transportation physical activity (using bicycle or walking for> 30 minutes 
per day as a means of transportation to/from work) and proportion of participants spending more than three 
hours per day watching television were analysed. Annual changes according to sex, age and years of schooling 
were calculated. 

Results: There was an increase in leisure-time physical activity from 12.8% in 2006 to 14.9% in 2012 (annual increase 
of 1.9%; p < 0.001). This increase was more marked in younger participants and those with high-school education. 
Transportation physical activity decreased 12.9% per year (p < 0.001) from 2006 to 2008 and 5.8% per year from 
2009 to 201 2 (p < 0.001). The annual decline in television viewing time was 5% (p < 0.001) between 2006 and 
2009 and 2% (p = 0.1 6) between 201 0 and 201 2. 

Conclusion: National survey data from Brazil indicate that leisure-time physical activity appears to be increasing, 
while television viewing time appears to be decreasing in recent years. However, transportation physical activity 
has been declining. These data are important for informing national public health policies. 

Keywords: Physical activity. Trends, Surveillance, Epidemiology, Developing countries 



Background 

Physical inactivity is responsible for 5.3 million deaths 
per year worldwide [1]. Surveillance of physical activity 
has progressed substantially, particularly over the past 
10 years, so that survey data using comparable metho- 
dology are now available for over 120 countries. The 
prevalence of physical inactivity among adults, living in 
countries with approximately 90% of the world's popula- 
tion, was estimated at 31% in a recent publication [2]. 
Two key limitations in the surveillance of physical acti- 
vity to date are that (a) lack of data is more frequently 
observed in low and middle as compared to high- 
income countries; (b) few countries have collected data 
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at more than one time, precluding the examination of 
time trends [2]. 

Since physical activity is essential for good health, 
regular monitoring of population physical activity levels 
is important for decision making in public health. Some 
high-income countries, such as the United States [3,4] 
and Canada [5,6], have continuous surveillance systems 
operating so that it is possible to monitor trends in 
physical activity at the population level. In Brazil, a sur- 
veillance system was implemented in 2006 to annually 
collect data on several risk factors and health outcomes 
[7]. Data on physical activity in multiple domains was 
obtained in this survey, the Surveillance System of 
Protective and Risk Factors for Chronic Diseases Telephone 
Survey (VIGITEL). 

VIGITEL represents the first national survey to collect 
physical activity data. Previously, time trends of physical 
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activity in Brazil had been evaluated at a local level only. 
In Pelotas, a Southern Brazilian city, the prevalence of 
physical inactivity, defined as not obtaining sufficient 
physical activity to meet current guidelines, increased 
sharply between 2002 and 2007, and modestly between 
2007 and 2012 [8]. When examining only leisure-time 
physical activity, no changes were detected between 
2004 and 2010, implying that declines in physical activity 
during this period likely occurred due to decreases in ac- 
tivities related to occupation, housework and/or com- 
muting [9]. In contrast, in the state of Sao Paulo, the 
prevalence of physical inactivity was shown to decrease 
considerably between 2002 and 2008 [10]. 

Therefore, to provide more comprehensive information 
on a national level, the aim of this study was to describe 
time trends in physical activity and television viewing time 
between 2006 and 2012 in a national sample of Brazilian, 
examining overall patterns, physical activity in different 
domains, and patterns according to sex, age and education. 

Methods 

Sample selection 

We analysed information from VIGITEL collected annu- 
ally since 2006. VIGITEL interviewed adults (18+ years) 
living in 26 Brazilian state capitals and the Federal Dis- 
trict. Details about the methods have been published 
elsewhere [7,11]. In summary, each year, VIGITEL ob- 
tains lists of telephone lines registered in the state capi- 
tals and Federal District by landline phone companies. 
Every year, a random sample of 5,000 telephone lines is 
sampled in each state capital. Commercial and non- 
operational lines are then excluded. Households holding 
the remaining lines in that block of 5,000 are then listed 
and 2,000 are sampled randomly; within each household 
sampled, one resident is randomly selected to be inter- 
viewed - all residents of each household aged 18+ years 
are listed and a table of random numbers is used to se- 
lect only one per household. The sample in each year 
comprises approximately 2,000 adults in each city, with 
around 54,000 participants in the entire country per 
year. Due to logistic and funding aspects, the 2012 sur- 
vey included approximately 1,600 and not 2,000 indivi- 
duals per state capital. Table 1 describes the number of 
interviews and response rates in each year. 



Physical activity indicators 

From the start, the VIGITEL system has included ques- 
tions on physical activity in four domains: leisure time, 
transportation, occupation and household. It also in- 
cludes information about television viewing time as an 
indicator of sedentary behaviour. However, certain phys- 
ical activity questions were modified over time. Thus, to 
maintain comparability, this paper is limited to analyses 
of only physical activity questions that remained 
unchanged, or only underwent minor modifications. If 
the latter, analyses are presented separately before and 
after the minor modifications for valid comparisons. 

In order to construct an indicator of leisure-time phy- 
sical activity, the following questions were used: 1) Have 
you practiced sports or exercise in the last three 
months?; 2) How many days do you usually practice 
sports/exercise per week?; 3) On these days, how much 
time do you spend in sports/exercise? Participants who 
reported practicing sports and/or exercise on at least five 
days per week for at least 30 minutes each day [12] were 
considered to be active during leisure time. 

With regards to commuting physical activity, minor 
changes in the questions occurred after 2008. Up to 
2008 the following questions were asked: 1) Do you walk 
or use your bicycle as a means of transportation? 2) 
How much time do you spend walking/biking to/from 
work? After 2009, the following questions were used: 1) 
Do you make any part of your journey to/from work 
walking or cycling? 2) How much time do you spend to/ 
from work per day walking or cycling? For the present 
analyses, we defined transportation physical activity as 
using bicycles or walking as a means of transportation 
to/from work of at least 30 minutes per day. 

Data on occupational and household physical activity 
were collected using multiple choice questions on walk- 
ing and carrying heavy weight at work, and whether or 
not the respondent is responsible for the heavy cleaning 
of his/her household. Because these questions under- 
went major changes over the years, we chose not to in- 
clude these domains of physical activity in our analysis 
of time trends. 

For sedentary behaviour, the number of days and time 
spent watching television was collected from 2006 to 
2009. From 2010 onwards, only television time in a 



Table 1 Characteristics of samples in the national Brazilian Surveillance System of Protective and Risk Factors for 
Chronic Diseases Telephone Survey (VIGITEL), 2006-2012 



Indicators 


2006 


2007 


2008 


2009 


2010 


2011 


2012 


Interviewed 


54369 


54251 


54,353 


54367 


54339 


54144 


45,448 


Females (%) 


53.9 


53.9 


53.9 


53.9 


53.9 


53.9 


53.9 


Mean age (SD) 


40.1 (16.2) 


403 (16.2) 


40.5 (16.2) 


40.8 (16.1) 


40.9 (16.3) 


41.1 (16.3) 


413 (16.4) 


0-4 years of schooling {%) 


21.6 


204 


194 


18.0 


16.8 


17.2 


16.1 


Response rate (%) 


90.9 


92.3 


94.2 


97.0 


97.7 


97.8 


94.1 
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typical day was measured. We calculated the proportion 
of participants spending more than three hours per 
day watching television as an indicator of sedentary 
behaviour. 

Statistical analysis 

In the analyses, we used post stratification weights to ac- 
count for sampling, so that findings can be extrapolated to 
the population of each state capital, as well as to the 
national population. These weights matched the socio- 
demographic profile of the adult population with a landline 
telephone in each city to the socio-demographic profile of 
the total adult population in the same city and year of sur- 
vey, in terms of sex, age and schooling level. This matching 
was made possible through the use of Census 2010 data. 
The Rake method was used to estimate the population in 
each year based on census data. The use of post- 
stratification weights applied to the sample VIGITEL, equal 
to that estimated for the socio-demographic distribution of 
the adult population distribution [13,14]. 

Time trends for each physical activity indicator were 
stratified by sex (male; female), age (18-24; 25-34; 35-44; 
45-54; 55-64; 65+ years) and years of schooling (0-4; 5-8; 
9-11; 12 or more). The statistical significance of changes 
between years was calculated by Poisson regression, with 
the physical activity indicator as the outcome of interest 
and year of survey as the exposure. Analyses were 
conducted using the statistical software package Stata 
version 12.0 (Stata Cort., College Station, USA). 



Ethical considerations 

This study was approved by the National Human Re- 
search Ethics Committee of the Brazilian Ministry of 
Health. Consent from each participant was obtained 
prior to the interview. 

Results 

For the entire period included in our analyses (2006 to 
2012), data from 371,271 participants were available. 
The lowest response rate was observed in 2006 (90.9%). 
From 2006 to 2012, there was a slight increase in the 
mean age of the population and a decrease in the 
proportion of participants with 0-4 years of schooling 
(Table 1). 

Figure 1 presents time trends of leisure-time and 
transportation physical activity, as well as the proportion 
of adults who spent more than three hours per day 
watching television. There was an increase in leisure- 
time physical activity over time (12.8% in 2006 to 14.9% 
in 2012). This change represents an increase of 1.9% per 
year (p < 0.001). As the questions on physical activity 
during transportation changed slightly over time, we 
separately analysed the periods 2006 to 2008 and 2009 
to 2012. In both periods, transportation physical activity 
decreased over time. From 2006 to 2008, the annual 
average decrease was 12.9% (p < 0.001), whereas the 
equivalent figure for 2009-2012 was 5.8% per year (p < 
0.001). In terms of television time, there were also re- 
ductions in both periods analysed. The annual decline 




2ae xo? 2ra 2009 2010 2011 2012 

-♦- Leisure-time pinysical activity ■••■Transportation pinysioal activity 
Television viewing time 

Figure 1 Time trends in leisure-time and transportation physical activity and television viewing time. Brazil 2006-2012. a-The lines for 
transportation physical activity and television viewing time are not continuous, with the breaks indicating the year in which minor changes 
occurred in the wording of questions related to each variables; b-Leisure time physical activity: practicing sports and/or exercise on at least five 
days per week for at least 30 minutes each day; c-Transportation physical activity: walk or bicycle from/ to work at least 30 minutes per day; 
d-watching television more than three hours per day. 
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rate was 5% (p < 0.001) between 2006 and 2009 and 2% 
(p = 0.16) between 2010 and 2012. 

Figure 2 shows detailed time trends of leisure-time 
physical activity. For these analyses, we defined four mu- 
tually exclusive categories: (1) exercise <1 day/wk; (2) 
exercise > 1 day/wk but <3 days/wk for > 20 min/day; (3) 
exercise > 3 days/wk for > 20 min/day but <5 days/wk 
for > 30 min/day; or (4) exercise > 5 days/wk for> 
30 min/day. The proportion of participants reporting 
exercise less than once a week declined from 59.1% in 
2006 to 55.6% in 2012. Combining those in the last two 
categories; i.e., those who exercised for at least 3 days a 
week for at least 20 minutes per day, the proportion of 
such active individuals rose from 25.6% in 2006 to 29.7% 
in 2012. This change represents an annual increase of 
2.4% in leisure-time physical activity (p < 0.001). The 
proportion of individuals practicing some leisure-time 
physical activity, but not achieving > 3 days/wk for > 
20 min/day remained stable over time. 

Table 2 displays time trends in leisure-time physical 
activity according to sex, age and years of schooling. 
Changes were similar between men and women, but 
there were differences according to age. There was a 
large increase in leisure-time physical activity among 
younger adults (annual change of 4.1%; p <0.001) and 
small decreases in leisure-time physical activity in the 
two oldest groups (55+ years). The higher the schooling 
achieved, the higher was the increase in leisure-time 
physical activity over time. 



Table 3 presents regression analyses results for the 
correlates of leisure-time physical activity in each year. 
Women were consistently around 20% less active than 
men even after adjustment for age and schooling. Inter- 
estingly, the lower levels of physical activity among older 
adults (65+ years) observed in the unadjusted analyses 
are not confirmed when adjustment for sex and school- 
ing is performed. In fact, the least active group in 
leisure-time in all adjusted analyses is that of individuals 
aged 35-44 years. The positive association observed 
between leisure-time physical activity and schooling in 
the unadjusted analyses is confirmed in the regression 
models. 

Major changes were observed for transportation phy- 
sical activity - declines were observed both from 2006 
to 2008 and from 2009 to 2012 (Table 4). Declines 
between 2006 and 2008 were similar for men and women. 
However, those talcing place after 2009 were more pro- 
nounced in men. All age groups, except those aged 55-64 
years, reduced their transportation physical activity con- 
siderably between 2006 and 2008. From 2009 onwards, 
reductions were less marked, with larger declines in youn- 
ger than older adults. A similar pattern was observed for 
schooling; all groups reduced their transportation physical 
activity considerably between 2006 and 2008, while reduc- 
tions between 2009 and 2012 were less marked, with lar- 
ger declines occurring among those with low schooling. 
The adjusted analyses confirmed all findings from the 
unadjusted one (Table 5). 



^^^^ 






2006 



2009 



2010 



2011 



2007 2008 

■ Exercise <1 day/wl< 

■ Exercise >1 day/wk but <3 days/wk for > 20 min/day 

■ Exercise > 3 days/wk for > 20 min/day but <5 days/wk for > 30 min/day 
□ Exercise > 5 days/wk for > 30 min/day 

Figure 2 Time trends in patterns of leisure-time physical activity. 
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Table 2 Time trends in leisure time physical activity* by sex, age and years of schooling- Brazil 2006-201 2 

Variables 2006 2007 2008 2009 2010 2011 2012 Annual change (%) p value 

Sex 



Agi 



Male 


14,5 


15.0 


144 


14.7 


14.5 


15.5 


16.9 


+2.0 


0.002 


Female 


11,3 


11.6 


11.7 


11.1 


11.2 


11.8 


13.2 


+ 1.7 


0.002 


)e (years) 




















18-24 


15,9 


17,1 


16.2 


16.7 


16.5 


18.7 


21.2 


+4.1 


< 0.001 


25-34 


13,0 


12.6 


12.2 


13.2 


13.1 


13.5 


16.5 


+3.7 


< 0.001 


35-44 


10,1 


11.5 


10.9 


10.2 


10.5 


11.2 


12.6 


+2.1 


0.029 


45-54 


11,7 


11.0 


114 


11.2 


11.8 


11.9 


11.9 


+0.8 


0.406 


55-64 


14,6 


14.2 


14.7 


12.8 


12.4 


13.0 


12.5 


-2.9 


0.010 


654- 


12,1 


13.3 


13.5 


12.4 


117 


12.8 


127 


-0.3 


0.783 


■ars of schooling 




















0-4 


9,4 


9.3 


8.9 


8.2 


8.7 


8.6 


10.2 


+0.2 


0.856 


5-8 


11,1 


10.4 


10.8 


9.7 


10.2 


10.7 


10.3 


-0.9 


0.435 


9-11 


14.7 


15.1 


14.8 


14.7 


13.8 


154 


17.0 


+ 1.7 


0.006 


124- 


15.5 


17.3 


16.0 


16.5 


16.6 


16.6 


184 


+ 1.8 


0.013 



*Exercise 5 days/weel< for at least 30 minutes/day. 



Table 6 presents time trends of television time accor- 
ding to sex, age and schooling. In the first period (2006- 
2009), declines were similar in across subgroups defined 
by these characteristics. From 2010 to 2012, however, a 
decline was observed among men, but not among 
women. In terms of age and schooling, none of the sub- 
groups showed statistically significantly changes (decline 
or increase) in the second period analysed (2010-2012). 



Table 7 displays adjusted results for the correlates of 
television viewing time. Overall, findings are highly con- 
sistent with those presented in the unadjusted analyses: 
(a) females were more likely to watch TV for 3+ hours per 
day between 2006 and 2009, and this differences was no 
longer observed since 2010; (b) lower levels of TV viewing 
were observed among those aged 25-34 and 35-44 years; 
(c) high schooling participants (12+ years) were less likely 



Table 3 Adjusted analysis on time trends in leisure time physical activity* by sex, age and years of schooling- Brazil 
2006-2012 

Variables 2006 2007 2008 2009 2010 2011 2012 

Sex 

Male 1.00 1.00 1,00 1,00 1,00 1.00 1.00 

Female 0.78 (0.72-0.85) 0.77 (0.71-0.85) 0.81 (0.74-0.88) 0.76 (0.69-0.82) 0.77 (0.70-0.84) 0.76 (0.70-0.83) 0.79 (0.72-0.86) 
Age (years) 

18-24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

25-34 0.84(0.74-0.96) 0.76(0.67-0.86) 0.77(0.68-0.88) 0.83(0.73-0.94) 0.82(0.71-0.94) 0.74(0.65-0.83) 0.80(0.70-0.91) 

35-44 0.70 (0.61-0.79) 0.76 (0.67-0.86) 0.75 (0.67-0.85) 0.70(0.61-0.80) 0.72 (0.62-0.84) 0.63(0.58-0.76) 0.65(0.56-0.74) 

45-54 0.84 (0.73-0.97) 0.77 (0.67-0.86) 0.83 (0.73-0.95) 0.81(0.70-0.93) 0.83 (071-0.97) 0.73(0.64-0.83) 0.65(0.56-0.75) 

55-64 1.11 (0.95-1.31) 1.07 (0.93-1.24) 1.14 (0.98-1.32) 0.99 (0.86-1.15) 0.93 (0.79-1.08) 0.85 (0.74-0.98) 071 (0.61-0.82) 

65+ 1.00 (0.85-1.18) 1.10 (0.94-1.28) 1.15 (0.98-1.34) 1.07 (0.92-1.25) 0.98 (0.82-1.17) 0.92 (0.79-1.07) 0.78 (0.67-0.92) 
Years of schooling 

0-4 1.00 1.00 1,00 1,00 1,00 1.00 1.00 

5-8 1.20 (1.01-1.42) 1.15 (0.97-1.36) 1.27 (1.07-1.50) 1.19 (0.99-1.43) 1.17 (0.96-1.42) 1.22(1.02-1.47) 0.94(0.78-1.13) 

9-11 1.61 (1.38-1.87) 171 (1.48-1.97) 1.81(1.58-2.09) 1.85 (1.58-2.17) 1.59 (1.33-1.88) 1.75(1.48-2.07) 1.48(1.25-1.74) 

12+ 1.69(1.45-1.98) 1.94(1.68-2.26) 1.95(1.68-2.26) 2.08(177-2.44) 1.90(1.60-2.27) 1.90(1.60-2.25) 1.60(1.35-1.90 



*Exercise 5 days/weel< for at least 30 minutes/day. 
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Table 4 Time trends in transportation physical activity* by sex, age and years of schooling- Brazil 2006-2012 



Variables 



2006 



2007 



2008 



Annual change (%) 



p value 



Annual change (%) 



p value 



Sex 

Male 
Female 
Age (years) 
18-24 
25-34 
35-44 
45-54 
55-64 
554- 

Years of schooling 
0-4 
5-8 



13.5 
8.7 

114 

124 

12.9 

12.3 

7.1 

3.3 

13.1 
13.8 
104 
64 



10.9 
8.2 

124- 64 6.8 4.6 

*Wall<ing or cycling at least 30 minutes per day to/from work. 



12.7 
9.1 

113 

123 

13.1 

11.7 

7.5 

2.3 

11.2 
13.5 
10.8 
6.8 



10.3 
64 



84 
10.2 



6.9 
2.0 



-123 
-13.7 

-104 

-16.8 

-104 

-14.7 

-1.7 

-22.6 

-17.8 
-11.1 
-11.8 
-144 



< 0.001 

< 0.001 

0.026 

< 0.001 
0.002 

< 0.001 
0.810 
0.049 

< 0.001 
0.001 

< 0.001 
0.002 



-7.7 
-3.7 

-8.7 
-4.2 
-6.9 
-6.1 
-2.5 
-1-6.1 

-7.3 
-7.2 
-5.3 
-2.0 



< 0.001 
0.017 

0.004 
0.070 
0.001 
0.008 
0.448 
0.353 

0.029 
0.002 
0.001 
0425 



than the remaining groups to watch 3-h hours of TV 
per day. 

Discussion 

Few low and middle income countries have surveillance 
systems that monitor trends in physical inactivity. A 
2012 publication highlighted the need for concerted ef- 
forts to monitor physical activity in a consistent manner 



globally, as well as indicated that differential declines in 
physical activity and increases in sedentary time across 
the globe represent a major threat to global health [15]. 
Our study examines changes in leisure time physical ac- 
tivity, transportation physical activity and television 
viewing time over a recent six-year period in Brazil. The 
results show both favourable and unfavourable trends. 
On the one hand, leisure time physical activity increased, 



Table 5 Adjusted analysis on time trends in transportation physical activity* by sex, age and years of schooling- Brazil 
2006-2012 

Variables 2006 2007 2008 2009 2010 2011 2012 

Sex 

Male 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Female 0.67(0.61-0.74) 0.75(0.67-0.83) 0.64(0.57-0.73) 0.77(0.70-0.84) 0.78(0.71-0.86) 0.84(0.76-0.93) 0.86(0.77-0.96) 
Age (years) 

18-24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

25-34 1.02 (0.87-1.20) 1.02 (0.88-1.20) 0.89 (0.73-1.08) 1.13(0.94-1.33) 1.17 (1.00-1.37) 1.20(1.02-141) 135(1.12-1.63) 

35-44 0.98 (0.84-1.15) 0.99 (0.85-1.16) 0.97 (0.80-1.19) 1.03(0.87-1.21) 1.19 (1.02-1.39) 1.11(0.94-1.31) 1.18(0.98-1.42) 

45-54 0.85(0.72-1.02) 0.84(0.71-1.00) 0.79(0.64-0.98) 0.95(0.80-1.14) 1.08(0.92-1.27) 0.99(0.84-1.18) 1.16(0.96-1.42) 

55-64 0.46(0.37-0.58) 0.49(0.39-0.61) 0.55(042-0.72) 0.57(0.46-0.70) 0.67(0.54-0.82) 0.64(0.52-0.78) 0.79 (0.64-0.99) 

654- 0.20(0.14-0.27) 0.14(0.09-0.20) 0.15(0.10-0.24) 0.16(0.12-0.23) 0.15(0.11-0.19) 0.21(0.15-0.28) 0.27 (0.20-0.37) 
Years of schooling 

0-4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

5-8 0.85 (0.73-0.98) 0.92 (0.77-1.09) 0.97 (0.80-1.16) 1.02 (0.85-1.22) 1.13 (0.94-1.35) 1.22(1.02-1.46) 1.06(0.87-130) 

9-11 0.55(0.48-0.64) 0.64(0.54-0.77) 0.65(0.54-0.78) 0.72(0.60-0.87) 0.85(0.71-1.02) 0.90(0.76-1.07) 0.84(0.68-1.03) 

124- 0.36(0.30-0.44) 0.43(0.35-0.52) 0.38(0.30-047) 0.55(0.45-0.68) 0.72(0.59-0.87) 0.80(0.66-0.96) 0.71(0.57-0.88) 



*Walking or cycling at least 30 minutes per day to/from work. 
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Table 6 Time trends in television viewing time* according sex, age and years of schooling- Brazil 2006-2012 

Variables 2006 2007 2008 2009 Annual change (%) p value Annual change (%) p value 

Sex 



Agi 



Male 


27.6 


26.0 


24.6 


23.7 


-5.0 


< 0.001 


-4.3 


0.013 


Female 


31.3 


28.9 


27.2 


26.7 


-5.3 


< 0.001 


0.0 


0453 


)e (years) 


















18-24 


33.5 


34.3 


28.1 


28.0 


-7.1 


< 0.001 


-1.5 


0.586 


25-34 


28.5 


27.1 


26.4 


25.4 


-3.5 


0.011 


-1.8 


0455 


35-44 


27.3 


244 


22.6 


23.0 


-5.8 


< 0.001 


+1.0 


0.693 


45-54 


27.2 


24.8 


24.3 


23.2 


-4.9 


0.003 


-2.6 


0.338 


55-64 


28.9 


26.1 


27.1 


24.7 


-4.2 


0.021 


-3.2 


0.266 


654- 


34.7 


28.5 


29.8 


28.7 


-5.2 


0.001 


-2.0 


0427 


■ars of schooling 


















0-4 


30.3 


25.1 


25.4 


25.8 


-4.9 


0.004 


+1.7 


0.582 


5-8 


31.9 


30.2 


30.1 


29.1 


-2.8 


0.048 


-1.3 


0.605 


9-11 


33.0 


31.3 


28.7 


27.7 


-6.0 


< 0.001 


-1.5 


0.348 


124- 


21.1 


20.1 


17.8 


16.8 


-7.7 


< 0.001 


-3.9 


0.091 



*More than 3 hours per day watching television. 



and television viewing time decreased, primarily among the 
youngest and most educated. On the other, transportation 
physical activity is decreasing in all population subgroups. 

Most of the available studies on time trends in leisure 
time physical activity have come from high income 
countries. Stamatakis et al [16], using data from Health 
Survey for England, showed an overall increase in phys- 
ical activity over time. Regular participation in sports and 
exercise (defined as more than once a week) increased 
from 40.8% in 1997/98 to 41.2% in 2006 among men, and 



31.2% to 33.9% among women. Increases were larger in 
older (45+ years) than younger adults. Other studies 
carried out in Canada [17,18] and the United States [19] 
also have shown modest increases in leisure time physical 
activity. 

One of the likely reasons for the increase in leisure-time 
physical activity that we observed over time in Brazil is a 
strong commitment from the Ministry of Health towards 
reducing the burden of non-communicable diseases. In 
2006, a National Health Promotion Policy was launched 



Table 7 Adjusted analysis on time trends in television viewing time* by sex, age and years of schooling- Brazil 2006-2012 

Variables 2006 2007 2008 2009 2010 2011 2012 

Sex 

Male 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Female 1.14(1.08-1.21) 1.13(1.06-1.19) 1.11(1.04-1.18) 1.14(1.07-1.21) 0.89(0.84-0.95) 0.93(0.88-0.98) 1.00(0.93-1.06) 
Age (years) 

18-24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

25-34 0.84 (0.77-0.91) 0.78 (0.71-0.85) 0.92 (0.84-1.02) 0.88(0.80-0.97) 0.94 (0.85-1.03) 0.92(0.84-1.01) 0.93(0.83-1.03) 

35-44 0.78 (0.72-0.85) 0.68 (0.62-0.74) 0.76 (0.69-0.83) 0.76(0.70-0.84) 0.77 (0.70-0.86) 0.78(0.71-0.86) 0.79(0.71-0.89) 

45-54 0.76 (0.69-0.83) 0.68 (0.62-0.74) 0.79 (0.71-0.88) 0.73(0.66-0.82) 0.83 (0.74-0.92) 0.82(0.74-0.90) 0.78(0.70-0.87) 

55-64 0.78(0.70-0.86) 0.69(0.62-0.72) 0.86(0.77-0.96) 0.75(0.67-0.84) 1.00(0.89-1.11) 0.86(0.78-0.96) 0.92 (0.82-1.03) 

65+ 0.91(0.82-1.00) 0.74(0.67-0.83) 0.90(0.81-1.01) 0.82(0.73-0.82) 1.02(0.92-1.14) 0.98(0.88-1.09) 0.95(0.84-1.06) 
Years of schooling 

0-4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

5-8 1.05(0.96-1.14) 1.15(0.96-1.14) 1.19(1.08-1.31) 1.10(0.98-1.23) 1.21(1.08-1.34) 1.24(1.12-1.38) 1.11(0.99-1.25) 

9-11 1.07 (0.99-1.16) 1.16 (0.99-1.16) 1.13 (1.03-1.23) 1.02(0.91-1.14) 1.21(1.10-1.34) 1.22(1.11-1.34) 1.09(0.99-1.21) 

12+ 0.69 (0.62-0.76) 0.75 (0.62-0.76) 0.70 (0.63-0.78) 0.62 (0.55-0.70) 0.92 (0.83-1.03) 0.89 (0.80-0.99) 0.79 (0.71-0.89) 



*More than 3 hours per day watching television. 
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[20], and in 2012, the Brazilian Strategic Action Plan to 
Combat Chronic Non-communicable Diseases by 2022 
was released [21,22]. Both documents highlighted physical 
activity as a crucial area for improvement. In order to 
achieve such a goal, the Brazilian Ministry of Health is 
funding over 2,000 municipalities countrywide to develop 
community physical activity interventions, particularly by 
offering physical activity classes at no cost to the popula- 
tion and facilitating access to physical activity facilities. 
Such interventions also led to environmental improve- 
ments by reengineering public spaces and providing them 
with equipment for physical activity practice [23]. In 
addition, market research has estimated that the number 
of gym clubs in Brazil has grown more than three-fold in 
the last decade [24]. All these activities combined also 
probably increased the population awareness on the 
importance of physical activity for health. 

With regard to the decline in transportation physical 
activity, this is likely a consequence of the economic 
growth of the country. In recent years, Brazil has 
achieved marked improvements in the proportion of the 
population that is educated, resulting in a better socio- 
economic profile. For example, while the Brazilian popu- 
lation increased by 12% between 2000 and 2010 [25], the 
number of vehicles increased by around 140% between 
2001 and 2012 [26]. 

Sedentary behaviour has emerged as a potential cardio- 
vascular risk factor, being associated with all-cause and 
cardiovascular mortality [27,28]. Television viewing time is 
widely used as an indicator of sedentary behaviour. In the 
period evaluated in our analyses, the proportion of adults 
reporting more than three hours watching television has 
consistently decreased. In spite of this change, it is import- 
ant to highlight that television viewing time only represents 
a small fraction of total time spent in sedentary behaviour 
[29]. Although television viewing time decreased in the 6- 
years period, there is a possibility that people are replacing 
television time with other forms of sedentary behaviour. In 
fact, in a previous study we showed that TV viewing is still 
the predominant source of sedentary behaviour among the 
poor in Brazil, but among the better-off, it has a much 
lower contribution to total sedentary time [29]. Chau et al. 
[30] using data from Australian Time Use Surveys, showed 
an increase in leisure-time computer use and changes in 
patterns of time engaged in different types of sedentary 
behaviour between 1992 and 2006. 

Some limitations should be taking into account when 
interpreting our findings. According to the countrywide 
census carried out in 2010, there were 45,475,045 inha- 
bitants in the state capitals, representing 23.8% of the 
total Brazilian population. Thus, we need to be cautious 
when extrapolating the observed time trends here to the 
rest of the country. Another limitation is that sampling 
was based on telephone land line coverage in the state 



capitals. We tried to address this limitation by using sta- 
tistical strategies to weight analyses by socio-demographic 
composition. A third limitation is that questions on trans- 
portation physical activity and television viewing time 
were not identical over the years. However, we attempted 
to create indicators that were comparable for these two 
variables. Finally, our physical activity indicators did not 
take the intensity of activities into account, i.e. all activities 
had the same weight in the creation of physical activity 
scores in minutes per week. 

We opted not to evaluate time trends in household 
and occupational physical activity because questions 
changed over time in VIGITEL and the instrument does 
not quantify minutes per week spent on activities. Ad- 
ditionally, physical activity in these domains is strongly 
related to socioeconomic status and thus might not 
reflect an individual behavioural choice. One might 
argue that transportation physical activity is also related 
to socioeconomic status. However, this is likely more 
amenable to individual choice if policies that promote 
urban restructuration and a safe environment (e.g., 
bicycle lanes) are available, giving options for commu- 
ting other than using cars and motorcycles. 

In summary, national data from a large middle income 
country showed increases in leisure time physical activity 
and decreases in television viewing time over a recent 6-year 
period. However, transportation physical activity declined. 
Marked changes in physical activity indicators according 
level of schooling are widening inequalities in physical acti- 
vity over time practice. These data are useful for informing 
public health policies. It is important to continue to monitor 
physical activity levels in the country, as well as to develop 
policies that promote active transport. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

GIVl analysed data and drafted the first version of the paper PH DM and IIVIL 
have made substantial contributions to conception of analytic plans, drafting 
the article, and revising it critically for important intellectual content All 
authors have approved the final version. 

Acl(nowledgements 

GIM, PCH and IML acknowledge the Swiss Re Foundation for financial 
support of the SEARCH research collaboration between the Harvard School 
of Public Health and Swiss Re. The authors also thank the Brazilian Ministry 
of Health and particularly the Secretariat of Health Surveillance. 

Author details 

'Postgraduate Program in Epidemiology, Federal University of Pelotas, 
Pelotas, RS, Brazil. ^Ministry of Health, Brasilia, DF, Brazil. ^Division of 
Preventive Medicine, Brigham and Women's Hospital, Harvard Medical 
School, Boston, MA, USA. 

Received: 6 March 2014 Accepted: 21 July 2014 
Published: 15 August 2014 

References 

1. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, Lancet 
Physical Activity Series Working Group: Effect of physical inactivity on 



Mieike et al. International Journal of Behavioral Nutrition and Physical Activity 201 4, 11:101 Page 9 of 9 

http://www.ijbnpa.0rg/content/l 1/1/101 



10. 



12. 



13. 



14. 



16. 



17. 



19. 



20. 



22. 



23. 



24. 



25. 
26. 



27. 



major non communicable diseases worldwide: an analysis of burden of 
disease and life expectancy. Lancet 2012, 380:219-229. 

Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, Lancet 
Physical Activity Series Working Group: Global physical activity levels: 
surveillance progress, pitfalls, and prospects. Lancet 2012, 380:247-257. 
Centers for Disease Control and Prevention: National Health and Nutrition 
Examinations Survey - NHANES. http://www.cdc.gov/nchs/nhanes. 
Centers for Disease Control and Prevention: Behavioral Risk Factor 
Surveillance System - BRFSS. http://www.cdc.gov/brfss. 
Statistics Canada, Statistics Division: Canadian Community Health Survey 
(CCHS). http://www23.statcan.gc.ca/lmdb/p2SV.pl? 
Functlon=getSurvey&SDDS=3226. 

Tremblay MS, Connor GS: Canadian health measures survey: brief 

overview. Can J Public Health 2007, 98:453-456. 

Brasil. VIGITEL Brasil 201 1 : Vigilancia de fatores de risco e protefao para 

doeni;as cronicas por inquerito telefdnico. Brasilia: Ministerio da Saude, 

Secretaria de Gestao Estrategica e Participativa: 2012. 

Hallal PC, Cordeira KL, Knuth AG, MIeIke Gl, VIctora CG: Ten-year trends in 

total physical activity practice in Brazilian adults: 2002-2012. J Phys Act 

ttealth 2014. in press. 

da Sllva IC Knuth AG, MIeIke Gl, Azevedo MR, Gonfalves H, Hallal PC: 
Trends in Leisure-Time Physical Activity in a Southern Brazilian City: 
2003-2010. J Phys Act Health, in press. 

Matsudo VK, Matsudo SM, Araujo TL, Andrade DR, Oliveira LC Hallal PC: 
Time trends in physical activity in the state of Sao Paulo, Brazil: 2002- 
2008. Med Sci Sports Exerc 2010, 42:2231-2236. 

Malta DC, Iser BP, Sa NN, Yokota RT Moura L, Claro RM, Luz MG, Bernal Rl: 
Trends in tobacco consumption from 2006 to 201 1 in Brazilian capitals 
according to the VIGITEL sun/ey. Cad Saude Publica 2013, 29:812-822. 
World Health Organization: Global recommendations on physical activity for 
health. Geneva, Switzerland: Worid Health Organization: 2010. 
Izrael D, Hoaglin DC, Battaglia MP: A SAS Macro for Balancing a Weighted 
Sample. In Proceedings of the Twent/-Hfth Annual SAS Users Group international 
Conference, Paper 275. 2000. http//www2.sas.com/proceedings/sugi29/207-29pdf 
Bernal RTI, Malta DC, Araujo IS, Sllva NN: Telephone survey: post- 
stratification adjustments to compensate non-coverage bias in city of 
Rio Branco, Northern Brazil. Rev Saude Publico 2013, 47:316-325. 
Ng SW, Popkin BM: Time use and physical activity: a shift away from 
movement across the globe. Obes Rev 2012, 13:659-680. 
Stamatakis E, Chaudhury M: Temporal trends in adults' sports 
participation patterns in England between 1997 and 2006: the Health 
Survey for England. Br J Sports Med 2008, 42:901-908. 
Bruce MJ, Katzmarzyk PT: Canadian population trends in leisure-time 
physical activity levels, 1981-1998. Can J Appi Physiol 2002, 27:681-690. 
Craig CU Russell SJ, Cameron C, Bauman A: Twenty-year trends in physical 
activity among Canadian adults. Can J Public Health 2004, 95:59-63. 
Centers for Disease C, Prevention: Trends in strength training-United 
States, 1998-2004. MMWR Morb Mortal Wkiy Rep 2006, 55:769-772. 
Brasil. Ministerio da Saude. Secretaria de Vigilancia em Saude. Secretaria de 
Atengao a Saude: Polftica Nacional de Promo^ao da Saude. http://bvsms. 
saude.gov.br/bvs/publlcacoes/politica_naclonal_promocao_saude_3ed.pdf 
Malta DC, Neto OLM, Junir JBS: Presentation of the strategic action plan 
for coping with chronic diseases in Brazil from 2011 to 2022. Epidemiol 
Serv Saude 201 1, 20:425-438. 

Brasil. Ministerio da Saude: Strategic action plan to tackle chronic 
noncommunicable disease in Brazil 201 i -2022. Brasilia, Brazil: Brasilia: 
Ministerio da Saude: 2011. (in Portuguese), 2012. 
Reis RS, Yan Y, Parra DC, Brownson RC: Assessing participation in 
community-based physical activity programs in Brazil. Med Sci Sports 
fxerc 20M, 2014(46):92-98. 

International Health, Racquet & Sportsclub Association: http://www.lhrsa. 

org/media-center/2012/5/23/the-2012-ihrsa-global-report-analyzes-lndustry- 

performance-a.html. 

IBGE. Institute Brasileiro de Geografia e Estatlstica: http://www.lbge.gov.br 
Brasil: Ministerio das Cidades, Sistema Nacional de Registro de Veiculos/ 
RENAVAM, Sistema Nacional de Estatistica de Transito/SINET. http://www. 
denatran.gov.br/frota.htm. 

Chau JY, Grunseit AC, Chey J, Stamatakis E, Brown WJ, Matthews CE, 
Bauman AE, van der Ploeg HP: Daily sitting time and all-cause mortality: 
a meta-analysis. PLoS One 2013, dol:10.1371/journal.pone.0080000. 



28. Dunstan DW, Barr EL, Healy GN, Salmon J, Shaw JE, Balkau B, Magllano DJ, 
Cameron AJ, Zimmet PZ, Owen N: Television viewing time and mortality: 
the Australian Diabetes, Obesity and Lifestyle Study (AusDiab). 
Circulation 2010, 121:384-391. 

29. Mieike Gl, da Silva IC, Owen N, Hallal PC: Brazilian adults' sedentary 
behaviors by life domain: population-based study. Pios One 2014, 
doi: 1 0.1 371/journal.pone.0091 614. 

30. Chau JY, Merom D, Grunseit A, Rissel C, Bauman AE, van der Ploeg HP, Chau 
JY, Merom D, Grunseit A, Rissel C, Bauman AE, van der Ploeg HP: Temporal 
trends in non-occupational sedentary behaviours from Australian Time 
Use Surveys 1 992, 1 997 and 2006. Int J Behav Nutr Phys Act 201 2, 9:76-83. 



doi:10.1186/sl2966-014-0101-4 

Cite this article as: Mieike ef al: Time trends of physical activity and 
television viewing time in Brazil: 2006-2012. International Journal of Behavioral 
Nutrition and Physical Activity 201 4 1 1 :1 01 . 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.blomedcentral.com/submit 



o 



BioMed Central 



